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ftMB2o©iBfriIfr*4 2o©^^ltt£*tfi-a^8*Ug 
*E«*«iit»**^o*««u 4 ? ke«s 

e > kjb t , me tr > k« k *> n * fw&m t itRam 

—*N|*fttr 4 9tcESS*., a-ffcO* |6]:a ^ ^v^^;:;^fr;!^ 
ms* *'a$tjseta**^o - * © a k * a * fa*©* 
[is** 3] »B2 9o/<-f aiding «iH&EB 

[S*#Jl4) ffljE2o<DfltffiB©IWHIi0. 6/imJa 

ts2 oo;<-f r^a^enin/i t * 



2 

mflS2oom®'io-7 *><r>')?u < t <> — ^is, liirEBSt 

^•g-ltcoS^liO. 3 p, m3iffiX-i) 0, 

&4dlcES£ti*:«;BttJf t, *E*8ttlOt*0 
MtB»i-4J:^KE«**i, ffiffcO^fcltfHJe&iifc 
io tf > KJf . IflE kf > K/f (C45 tt 4 #Bi3: 1 1 14 RHtS 

[H*Jl6] HtE2o©««Jll4*tcittEaftifil)t«l 

20 $I4*IC0. 1 5/im*»-C**Ci:*4*fRi:-*-*ll* 
a 5 E«tOa^«tn:a^SSOS!it*^o 

4 C i: * 4t« t + * »** 5 S li 6 E*0» 
[M*fl8] ME2oo^g^<75F^FII4 0. 6 ^ mW. 

nE««««»a:sb*iSE««5«it*ffio 

30 timi2-o<7>Wi&&-t& 2oo<B0SBt ^tfiiS^JS 

iwEffiftjfiaaAx^o^iiawjcBSf-r * 4 ^ i:ssi? 
lWEssAffitta**^^** L-c/<-r 7*a#£epjjn 

TCEisft, «rEa*«tt:s»**^^»Lrfli*ttm 
« omai * sE-r 2 o otii t^sifc ns^^ » k 

UtrE2-30«««o^*,Oil?4:< £ fflESA 
40 iSStSft**?-©— ^offiUSBS-W l:fi4 Sio UES ^ 

UtrESS«JS«;«l*5lf^tt, SvMcR*t«<rfil< 2ooS 
«r*1-*#«tM fc, «rE*»i4«0-*OB8»=B«1- 
4 4 9 UE«*itfc*i8tt« t, «rE*8HS»0«*0 
lBKB«i-*J:^UE«*fL» ISftO*fil*»H3e*iifc 

t? >h*mk. HK\£>rm\z£i}& im&m 1 14 Knm 
<omizmm-r 44 ^ i:Ei?n, twee > K«u*«t* 

so SJEey KJSI4, SMBtt**-' 9-S£, :©*Btt^^ 
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[6] IC@5e £ iifc 2 oo&BtiS t * i t £#f£ t -r 

IH*S10] lirfE2oO*ffi*li*^ltEia««tn: 

* © - # O IE K * * * 1K* *> 

l?l±*i:0. 1 5^m*?^T-**i i:«r#«2: + *fll 

n*ai i] »E2cc/w T^»*Enira»ii«rE 

SMJiisllS*? <^)-^ OI i: I * 4 v> i 3 KES£ io 

ixrv^i tzft&t-r zm*m9 ttzm oe*w>» 

*tjJ»KE*©JMIB*l^v Ko 

tu iitrE«jMfttt»**^::»LT;<4T*«**^ta 20 
■fa 2o«9;<-i T^BIMPJDBi:. 

otcEs^ix, urEasiJstitais^uJtt-cfi^ui 

*rE><-*T*«*epim**®iSi-*ie4:, 
tSfita**?-©— *©fflK»«-WtcS&4 J; o tcEfi£ 30 

Z> * n tEi S *T.*:tfcB1£J§ £ , ttE&BttJI OflWfr*) 

f > ks t > we t? > vm iz a it * im&m t it khm 

-■^^s-KtridtcEasn. affcoifriewnvMias* 
micBS s nfc 2 oo&Btes t *$tr c t at t 1- 

[»*JS14] «[E2oomffi®l±*umEa^fii 
S&fcaf^O-^OHUttfl-Wi::*** J: KE«3*U 
^fctttfctt**?-©-*©!] letter «ffiiftO 

«?ii*iro. 1 5 M m*mx-$>z>ztz®mkirz>m 

[IR*iRl 5) HUE2oco/<'i'T^a^6P3tJDeiimrE 



4 

ft * .It if #Jll 3 ifclil 4EltO*M 

[it#Jgl 6] irE2o<aSffiJ§©WHS5l±0. 6//m 

[0 0 0 1 ] 

Sr^i-aaAtttftSbJRasiisitf-e-osiS**, ftfeir 

[0 0 0 2] 

fit^b^^T- (JUT, MR (Magneto-resistive) ^^-t 

afSlftSf^Sr^-i-iEa^f Kt*ffi@Lt«S^ 
BWM^» K* J Ji;<fflv^tLT>/^ 0 

[0 0 0 3] MRfftLtli, »^tt»*fia (Anis 
otropic Magneto-resistive) tlbJHFB\r*tz AMR J&¥ 
E^a^ifitJt (Giant Magneto- resistive ) Sjj&Z 
lv>/;GMR*W, h > * frm&j&tjL (Tunnel-type 
Magnetoresistive) ^^M^tzTMR^^^^h^o 

[0 0 0 4] HSl^v KO#ttt LTI±, iSiSftiSj:./ 

KtUT> BElc. ^tfv^T'IGMRffJfflV' 
fcGMRA-; K3&*gS$fLTl/^ 0 
[0 0 0 5] K©4$1*fei LTli, Stc, 

■f>y^Xli, MR^-lciJtt&BEWBgOj^EbKjg 

*Jt ( S Nit) OfiT. hO«Hm*4<a<. 
[0 0 0 6] M>?^^-f>y^X*SitifSi:L 

WiLtf, MRf^ClIi:, SiBtti^, Siaii^tS 
£P*D^ i E»i" S i t tc J: o T =rr t> ti 2> 0 

[0007] MRm^onmtzsUTASt&mnm'bE. 

Hat UlT, -b "b-g-^o ) *m.1rtz*b<D2'0 

wmffi^ii. ^*-f T^a^epsn^j:«i-* t 7 lcES$ 

ft -So 

[0 0 0 8] t i ^T-, «il tf^HT 11-31313 
^r&miZfSMZtir^Z i. •) Us MRSi L OM1ii:>'^'f 
7.xB#ep3)0Ji£E®1--i> t, MRf?i:Uv>TAM7 
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[0 0 0 9] ZOfztf)^ ISiS-MRi? \zm.tthtt^ 

■titztb, W±^y Y(Dih-htf<&TlrZ,t^ ) )T$mi) { 3b 

[0 0 10] Z.<DWm*m&:-fZ>tz!t>iZ, 1$^8-4 
5 0 3 7 #H8¥ 9- 2 8 2 6 1 8 *2r*L 4$ffl 

¥11-3 13 1 3^, 45 US 2000-76629 10 

[0 0 1 1] — ^^mffiS^MR^lc^-/^ 

T, *-^-7-;yiif^ ) i:aitS 0 49697 8 
- 4 5 0 3 7 4§-2r*8Uli. 4$tc*-^*-9 y yfiOfaffl 
l±IEfe$*trv>iv^ 4f HfW9 - 2 8 2 6 1 8-f-fi»tC 
E«S*lTv>£*-/«-5 •> -/fiOlEHliO . 2 5 - 2 20 
yu mCiotv^o If frW 11-3131 3-f-tcfEm^ 
;K.-CV>£ 9 -.vT'iOi&BliO. 1 5-0. 5 fi 

ral:iotv>5 0 ifz. 4$Hfj 2000-7662 9^ 
$RKE1SS*LTV» 7 v 7*»<7)S5HI±0. 1 5 
~ 5 fi m\ztaoX^Z> a 
[0 0 1 2] 

y K£, MRJRT-OPIflK'W 7*a#fWI£EM-f 

E*Lfc«fi (JEJIT, 5 » fmrntw 30 

do ) tiz iot, K<0{ii£l<7>^g;T& 

nmz%& B 

[0 0 13] tZ*>X-^ AX>/<)V7MGMRmi-lt. 
SfifctftateEi:, ^t£»Ote#©ffiKR«i-*J:5 

tc em $ *i tz&m&m z<d im&m iz&vz imn 
mkitg.itm<omzmm-t-&t 3 > uEnsiifcRaatt 

[ooi4] *»w#oflf^t»c i »5 , ±feoffiiso^ f 
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[0 0 15] itz. *R9itO»JSi:J; ISit- 

i" 4 fc^#¥«> til L h 9 *ifS£> fg&tt 

*tt«fl*»R*ai L h v v ? « t * * - t o 

h7 -??mv> & < , W±^y K<o#tt±i3 

<t s o ±, na^ & - 1 tz c 

[0016] #B8 2000-187813 -§-£*B 

ICIi, ^e>^rBtOflS«»«)ML 2 i:**J85Ris 

5 L 

1 tcoith o %ci-^tt%* f Bg^$n 

tv>j„ zoftffiit, jKfr.i&^mtfxn>;<fr7mz* 

- 9 y 7*1- & i t iz x Z> J -i X <D&ik % m±rt i> Z. 

[0 0 1 7] *«W«i**»*|BI«jfttC«*r4S*tfc«> 
OT\ ^(016511, IBS, mjj&XX/iiijj&fc&Z^ 
mtZtfUZ, mm^'JiL b 5 y ?Q®Zffimx 

[0 0 18] 

zmtni&mmmj-t. m&i&ijtfftmm^&mmzm 
?ti&j<->( Tzmftmnmco-jjvffiizm&irz x^iz 

izs.%z>£oiz&w.zti, ^.mm^mnmm^m^-to 

— ^<OMlcm^>S)ffiitW-&ti-Oft$(i0. 3/im*ilT- 

gt^ii tcEMSix, mt<n^m)m^titz\£> v 
-r^»«t ^ tcEM^it, e> K>iu^tt-&a<ko^iS]Sr@ 

[0019] ^%noa^ist/tai«isat^:iiffiiaA 
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t=E«-*-*i:#K* B$v«5c!jmit-?-Sr± 
Gtt jft i-*-*£i:KJ:»K &4tffitt3b*&C 4 li ft K 

BKSft&^iao&ft-OgSfcO. 3 // m&ffit-t&z 

it2 J *Jfi&Kft-l>o 

[0020] *aHoa*saa*ttttSfci2BMB4( 

^7 KK.fcv>-C, 2o<oS»f li&tzB^ia^&^fiH 1 
<D-73 0ffitcgSS-fltj(;a^i J: 7 tcES£*U &mS>§ 
iWBUMSfflab*«?-o— *©li izm. ft a Wof 2 i±# 

CO. 15// mfltiot X V» 0 
[0 0 2 1 ] *f&iJ3<DB&igtfc®*i£fi* fcJift 

KB§^7 Kicisu>r, 2oco;WT*B#ep}iD*Ii±B 
^Sifi^m-Pco-^coffitcmft feftv»j: 7 iz&W.2ti 

[0 0 2 2] *«9§0Bft3K&t%j|LBn£*:l** 
■MMf-** K»=jsv»r, 2oo«^<orailli0. 6^ 

[0 0 2 3] 3jc%?IOfl8^J£fit^*^«OS!iS^ffili, 

jsj»ta*3R^-o#«»»c»»-r*j:dKE«#*L, a^ 

[0 0 2 4] *»WO*KSS«^f KO»jfi^tt(i, £ 
VM:SWI*|i]< 2o©It, -?rtl?tl2^><DWZ&& 
■r4 2oO««|5i:**i-4a*JSt(ta**?-i:, J841& 
«3b**-f- 0*fl»tcB«i-4 J: -? KB«**U a^jg 

*OBCB*i-*J:d»=iHtSil» a*usaab**-?-i:: 
*#Lr«-?-1*ai«tf5*SK*atf 2 o©^Ii i: 

[0 0 2 5] 3jc|gWOja^JSSL«)*^ilOi!it^S4fc 

Iti*B*t4I8t*rt*, 2o^gfwno 

et)tcS&&«fc?tzEg$;fU fc«J§**B*«t/t&S3l-?- 
CO— #coffilcfift&SIi£<o-£-ii-cO;R$(-t 0. 3 // 

■c*»), Ev»uR*m*rti< 20 

4* -}CE« *«tt»Oflli*OB5u 
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' KJit, fcf> KSKj3tt4#Btt«fciiRmiij60®KBS 

— CO^tttt^^— t»*tttr J: 9 l=E«S 
ttSt COT** & e 

[0026] *«wo«*tJSfita*a*<o«H6*tt*fe 

liSffiSaA 7 KOSjft^rS-Cli, «*«8t«i*tlS-f-0 
-?-«o—;£coffilcgB#fi*iKfift4 i -) UES1"4) 

«• ±b»» ttiiiti •? B5affi 
*«cjett-4*iRi±i-*. mk, *»wti4, mffijf *-B^ 

0. 3//m*jffii:1-4»ittci ^^K*i±S L h7 7 . 

*> n i mm a < 4 c t fig c ft * . 

[0 0 2 7] *«9!OBftffiffiaij|tBCeajft;&&ift: 

S^^HMc-)g$|-t*(C0. 15 ? m*|f*oTU 
[0 0 2 8] £ tz, ^H^coa^J£^*igSOfi!ii^ 

T*«*8iira»«ia*«ttt»**-T-©-#©ffit=*ft 
[0029] ^wcoa^«st^*nscoiaii* 

30 Sjl^ltMBftA? KO«a*ttC*i»»T, 20(011 
SVOKNiliO. 6^ra£lTt*otU^ 
[0 0 3 0] 

I^^coHifeco®^] UkT. *»«0SI*0»8Cov> 
TBlt-tHlLTMCRWt*. 
[* 1 ©Htt*>jB»] *6*l=, H3ftv»LH6 *r#JBL 

J:0--l-0»!a*ffiOlSt«»»cov»rKWr*o ft-fe> 113 
ftv>LE16 ICJ3V»T, (a) liiT-^T'J >^MlCfija 
ftHlfS^^L, (b) liaffigB^O^T^T'J >^®tz 

40 spff*»f®*^L*CV»&o 

[0 0 3 1 ] tilt 4 »BI«ft*^f KO« 

di^-CJi. if, 03 (C^L^J: -7 I:, T/i'TO? 
(A 1 2O3 - T i C) ^co-fc5 ^ 7 ^#^«t •) ft-5>&« 
1 <0±U, ^A-^SfCiot, T^S-t (A 1 
2O3) > -mt^r^m (S i O2) J: Oft 

4ttiS2i, tRIxIfl - 2 0 /i mCO(P$(ZjgjjE-r4.o 
^ic, «»H2«>±K, ai4*t^J: H4S^a ? Kffl 
cOTSB->-;i' Ym 3 PUxIfO. l~5^mC0H$lc 
MlSL-r&o T«->-A,K«3Ufflv»&att#»li, Fe 

so AiSi, NiFe, CoFe, CoFeNi, Fe 



(6) 



ftffl 2002-12472 0 



9 

N, FeZrN, FeTaN, CoZrNb, CoZr 

[0 0 3 2] ^tC, Tr/-*Kl3 0±C. 9 
Sfi:iot, A 1 2O3, S i 02*<D£ft#fU "3 4 
6T«'/-* K¥ + 7 Sr. Wx-tfl 0-2 0 0 n 

augaa****) 5*. nmojps 
£ wtn-r 420^7^ a^epjjQif * * o * 

K»ttS*l*—*tO*KJI 6 »+nmOffSC3gjft 
t4. TSBv — ;w K^-v •> "7H4 is J: ^MRff 

5«D±(C, ^ftfiaot, A l 2O3. S i 02 

tgommum x *> * & jlsb -> - * * v -fm 7 * , m 

xlfl 0-2 0 0 nmWf ?CIita„ 20 
[0 0 3 3] ±fE<7)|?£^ y K*fl|jSi-4#* 

[0 0 3 4] ±SBv-^ 7^17©±i:, 

^KStSSfo) 8 WZ.IS 0. 5-4. 0/rmOi 
#l±, NiFe, CoFe, CoFeNi - Fe NH<0 30 

[0 0 3 5] ^ic, ±aSv-^ KB 8<^±U > 
Sfi:±oT, A I2O3, S i 02l$<7)mmft£ *) & 
&t?M3f 9 t^Jx-lfl 0- 5 0 0 nmom £ 

-f ;v Ot.tBfl' ic i3 v> X , ISJl^f +7^9* SB^lft K 

[0 0 3 6] Bftft?y|9 0±i:«v>t, 5$ 

10O±K, 7l/-iftc^fl:J:ot, Cu^jg 
&o K«Ji 1 OJ3.fcU f 5W£=J'OK7?tiSlJlg&53-l 

*)%zmm 1 2 s-^-r^o 1 2 co± 
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««« 1 4 1 t 

Sl2Jf SB^l 3 li, SvMlSMJISil, *>9?\-*-)\, 
9 aOID U*|al3ii4o $1 Vffi&l 1 tmimUfr 
1 3 «r-^fe*fcSB«'^$«±fi?ix.lf 2 - 5 M m t L, *£ 
ftllO, 12, 1 4 *£-*>*fc«#©W SJiWxtf 3 
~2 O^mit^, 
[0 0 3 7] i4i:SL/-:±7t:, X7^7'J> 

^® (fltfltwmjiB) 3 o*<btttftvi 2, 1 4<o±zm 

ieii^-y KfflW±SBJSgJB 1 5 «?!lx.li*3 - 5 ^ m<D 

NiFe, CoFe, CoFeNi, Fe N3£<D 

[0 0 3 8] TSSJSSJi (±»v-^KJi8) &XV ! ± 
m>l&mm 1 5<0t*>, jut^TV >^*B3 OffiiltriSV^T 

■r<iT«H»«Ji (±«B->-;V KS8) J: If 

±SB«S^ 1 5<^ffi®a5^r-*^o 3jc||Jfi<0^-ei±, 
±§B58ffiJf 1 5 com®gB«-li. 1- 7 v f^z^L^ 

(±86->-;wks8) t±wmmmi 5i±, 3 > 

[0 0 3 9] friz. iSC/TLtil tc, ±S5ffiSg^ 1 

t §<0 K7^x?f Fllxlf. BC U, C I2 

^0^^***^ J ? > > CF4, SF6*«7';SS^^ 
**^*fflv»^Kl&tt^*>jL^^>^ (R I E) 
t>n* 0 -^t:, fflz.l£7 fr^> 4 ^ > 5 'J > ^ i o 
T, ±eBv-;uKB8*S*?W^'Wx.tf0. 3-0. 6 
^mggX7f>^LT, El 5 (b) KjjtLfc J: ■? 4 h 

[0 0 4 0] %LlZ, 116 iZTjiLtcX o iZ, 

£mz^ a 1 2O3, S i 02*$<Dl&®tt&X 
*)%2>$miBl 6«r> mS-tfS-S 0 M m<r>m2iZft)& 

(OfitmimJi£?T-?X. SEIS^-v h'&XZfW&^v K«x 

[0 0 4 1 ] ClOJ:^tcLTjHjg*n**SliSO®S8lc 
Kli, 8EI»a#t=**«|-t*iif*:*!fiaiffi 
(x\T^T'; >^®3 0) tS±A 7 KtISi^-y Kt 

u >^*®3 offl<7?-g|57j ? MR^^5 4•tt^•c^^(6]•r-^) «t 

K« 3 J3 J: W f ±«v-A' KS 8 ti^LX^Z> 0 
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[0042] tzm^v m, sv»KajR«jcaesit % 

xyJT'J >^ffi3 0$Ji;j3V>T£vMl#[6]-t&l8ffig& 
**i^fL/J?*<fcfc lo©JI«:-£tfT»«« 
€ (±S5v-JV KJB8) is 4 L>*±g&fi£«>f 1 5t, I© 
TSBiSli^ (±«->-/uK»8) fc±»«S 

^ 1 5 oagsc^ tow i=R»t e> fifcEa^F * v rrm 9 

t, ^«r< b i> — g&**TfflH8®B (±aSv-A'K)g8) 

uiirisiii'i some, ztihizttLximzti w 

4. ±95^S® 1 5 <7)fiSSa»life#5 h 9 
[0 04 3] H 1 Sr#B?.LT> 

'J > ^ffiCTfriWlItSi-llffffiBIT**.. 
[0 0 4 4] H 1 IzipLtzX. n \z % *|gjfe0^tc#* 
m^ffiSL^Smii, SV»KR**«S:K5< 2ocoffl£:, 20 
fi Z'fi 2 o «• jitti" £ 2 o O ffilj SB t 4- * M R 

I?^ M R * ^ 5 ic w l r w 7* * ma-t Z> 

mmmmi 8o-^ii:Rstij:ii:Ei$n, 

£ifc-f 2o<0HSJf 6 tS'ffixtv^, EIlT'li, 
^6li/MT^l»-^EnjD^ 1 8<0±{::Efi$:HTV>* 

T-XflSIMPiDS 1 8<0«rv^«TI±, €i!6 
ISTfflv-^ v «±CEf Sftfv>|, 0 & 30 

[0 0 4 5] «ftttft8b*»B (i* TSBv- 

T*Bx#EPl)D/f 1 8<0±tcm@^ 6 £Bj£-f-&Ig 

[0 0 4 6] **tt«>JB»-Cli, 2oOlI16^H 
C94-"&< i: 4— #14, MR^5 0— ^Wffitr&Pfl-etJlc 40 
ttfc* (J^T, t-^-??^*^!-?. ) <fc ■? tcBE 

> ■/•T4^<0'&tt<OS?l4 0. 3^01* 

?-/ltf% ) 14, 6 Oitffli:-f-iU=*t 

*HJfiO^TIi, 2 oiO/M 7*ffi#l=PiI]Ji 1 8 14, 
v>f tit M R fdF 5 <?3-^ Olict - 7 v7LX\>* 

&V> 0 50 
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[0 0 4 7] Ml !4*|iifcO»|RK*Slt*MRjfrf-50 

^<OMRjg^5l4, TSv-* K^ir 7 7M4fl*c>jm 
KfR/f $ *ifcT»« 2 1 , ift&ti^ i^i"). 

2 2, ^BtOitlJ: ^/l 2 3, 

Umtfmfe*tlim> K12 4, f> KJI2 4 IZ&ifZ 

Jf 2 6«r*LTv»4 0 MRSHP5I4, ±fE£/f *Tg&-> 
- ;w K^F T v 4 fflja* h m K«g 1" -6 £ b iz X X m 

[0 0 4 8] Z\<D£ n ICMR^?-5I4. SWiKttfJ £ 

i<7)^--t-^^2 3 0-^<75M (TI) lcR«i-*4^ 
i:EI?^;7'J-i (IfcfiS'tt^) 22i, 7. ^--9-^ 
2 3<Offe^(^)M (Jbffi) 4 dlci£B$ix> SS 

■ftO^[6]^@^ $ tifz tT > KS 2 4 i: , i <0 fef > KS 2 
4 tz&tfZX^—y-m 2 3 tl4R**ffllJOSUS8«i- S J: 
^ (CBEgStU b*> 2 4 Ci3lt4mik<o;£|S]£@;E 

[0 0 4 9] *HJSOUSt-Cf4, Vf > KJg 2 4 <4, #B 
tt^'<-ti2 4bi: > ;«iflftX':-ti2 4bJ 
fttri -9 ICES $<x2oO^MttJl 2 4 a, 2 4 c t * 
4A,Ti>i. kTVKS2 4!4, ^^-tf2 31*f>)K 
i;^JS14« 2 4a, 9-W 24b, 

2 4cS'«it4Cti:J:oTM?nic 2o<05^m 
tti24a, 2 4 c 14, S^ffiStt^ L, fi8ib«?^r|6]** 

[0 0 5 0] TUfe^ 2 1 <DW Z 14, PO A 14*4 ~ 6 n rat 
TAk^2 1 <75«$4t LTI4, «?0AI4T a i C 
r ^ffl</»e>^^o 

[0 0 5 1 ] ~7 'J —J! 2 2<7>*£I4, #Jx.l4*3~8 n m 
T**^>o 7 'J -m 2 2 14, M(Lmx-m&L2tlX\,->X t iw 

L, 2oJfll±<0@UJ:oT*J|fiKSiirv»-C<) J:v> 0 
TI4, 2 2 3b r 2o<7)$lcmtt^rffifiK$fL*^-g- 

O0!lSr^tf-i)o 20W10H, Tfti2 lfflljcoif*^ 

1 0>«t«14«i:D¥u\ ^^-^ 2 3f!l<O^S-^2 OfJc 

[0 0 5 2] « 1 <T)«:mtt^<01p$l4, ffilxlf 1 ~ 8 n 
mT-*J„ ^1 0$»;fiS14®l4, CTxl4*, Ni, Co, F 
e, Ta, Cr, Rh, M o 4 CfN b t> ^*P<0 -9 
t.^* < t t N i «r*tr«tt#»JCJ: ^WffiSflTV* 
*«. **fl5»wli, *i [NixCoyFe 
100- (x +y )] ioo-zMizI-J: fciW* L 

v> 0 ^f, M]I4, Ta, Cr, Rh, Mo434U*Nb 
©1 *>^^ < b i> 1 fttSL, x, y, z 14* ft-ftUF, 
^•%T* 7 5 S x S 9 0, 0SyS15, OSz^l 

leH(*ir-*^ 0 
[0 0 5 3] £2 <DIPS(4, {?Sxl40. 5~ 
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3 nmT-*So |2<Offfittflis #Uxl4\ Ni, Co 
i3 4tfF e ^<b&Si*<0 7 -L><D&t£ < t o Z-StrW. 
tt*t»tcJ: i?fl|JjS;Sft-Cv>S 0 *fl>»Kli, &2©*:« 
tfli, (111) Ert f H1;frfat-EfaL-Cv>SC o, 

F e y N i i«-(»y)KJ: 9 Lv '° 

x, y \i*tL*fl&=f-%X- 1 O^xS 1 0 0, 0 

^ y < 2 5 OSSHl*lT-S)^o 
[0 0 5 4] 9-S2 3<OJ?SI±, ffilxtf 1. 8- 

3. OnmT-fc&o ^-t!2 3li, Wtl^ Cu, 

So 

[0 0 5 5] t'>KS24 CO&S&teJi 24a, 24c 
14, tflxlf, C o434t>'F e*feft*»«5-5 t»«3^4 < 

IC, £ 0^tt^«-<75 (111) 15l4«Jf :£|6]KgcfaLT 
^iikWiLv. !littI2 4a p 24ci:£-£:b 
it"7Up£l4, P!£lf3~4. 5nm-C**o 
[0 0 5 6] $m&X^--*t% 2 4 bOlf £14, 08x1* 
0. 2-1. 2nmf*4o»^-ti2 4b 20 
14, 01x14% Ru, R h. Re. C r & 4 Xf Z r frh % 

?JltV^. iO^ffil*.*'''-— frS 2 4 b 14, SJS&'ttl 
2 4a i&&13:ff 24c fcOHKR3*«tt£*tt-fr*£ 
C £ Si BttV 2 4a WEB-ffc 1 5* 24c<OM 
t 4-Svu;i!fr^In]lc@S-tS/c*<7) ) bOT-$)S 0 £43, 
5£&13:S 2 4a OiSftt§4ffi14^ 2 4 c G>«fl:5& f 5>»U 
St^faiv*? <£>I4, 2o<OS£l't<7>*[6]A t 5>HC 1 

8 0° M&S*§-g-0.&&e>T, 2^><Dmt<nj3ntf\ 8 
0° ±2 0° o 30 

[0 0 5 7] W3m!&M2 5<7)IP$I4, 01x14* 5-3 0 
nmr*4, Saaitl2 5li, «ilf, Pt, Ru, 
Rh, Pd, Ni, Au, Ag, Cu, Ir, C r 43 4 
tfF e frhtcbW-On * < t & lttMni:, Mn 

MnO***l±3 5JI^%J^±9 5 B^-%]aT, -?"^tb 
»5c*Mii«)***tt 5 57-%^! 6 5 K?%tlT"e* 

< TfcR3iU81*fc£*U »«te#fl-fcOHK3E»tt'&'» 

R»ffi& *• ^-r «t d i- * s fta9£K3M&tt*ro t *> 5 * 

So ::<DR3£&t3iJi 2 514, *©fcr*><b»:: J: 3 ft 

[0 0 5 8] fcJ3, *J»»31*Ra«tt*t»UI4r*«r 
ttSMn^WD, *#fi«jlC(4, RuRhMn, 
F eMnfcSv>l4 I rMnWJ. J!M&a&R»l8te 
*tiH-tCI4^ilJ^ B B B 1«ii*>fi-rSM n •) , 

65»Ct4, P t Mn, N i M n j340*P t R hMnf« 

[0 0 5 9] +t7-/126ff)l??a, «x.lf4-6n 50 
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mT-3b*o *f^|2 6 LTIi, 0Jxl4*T a 

[0 0 6 0] 121 1 IC^LfcX'f TAmftWImm 1 8 14, 

*«#epiH» 1 8 **, To6v - * K** * 4 ffl KE 
fi?n.3tamtt^t, i(DSIHS14'iO±UBfiESftJtR 
3fi«tt* oT««*ft**fr^0l**tf 
So -<OS£\ SJji&teB^IpStf, tfflxlf 1 0-4 0 n 
m-C-*So 5S®14SI4, flit If, N i F e , NiFei 
C o F e (DmmmhZ^UN i , Fe, Co*?)44S 
£>-?*><754>&< tfc lftSr*tf«1±*t»UJ:«9fll*Sft 
Tv>So R3£8lt£JiOlp£l4, 01x14*1 0-2 0 n mf 

*s 0 RSiU&tti 14, tnixi4*, *«uaia*R5*ai4#*|. 
-c-fgj&sftT t 4v>u ft^a^sajSttW^Tflis; s 

*^o 

[0 0 6 1 ] /<-f T*«#811n« 1 8 14, ±IE04JFjlCfil 
*b-f , 01x14*, TiWtCoPt kVffimft. £>SvM4 
TiWiCoCrPt cOaiftOi^ *SH8ttJ§-C« 
ILtt i^o 

[0 0 6 2] II 1 tc^L/j^SS 6 14, TaiAutO 
ft 1 !**:, T i wtTaiOtlf, 2>SvMiT i N t T a 

oaJHiM^- 4 o Tit m. £ ft So 
[0 0 6 3] ->dc, *HJSoj^®ic«i«5R«a:»** 
^43 4 D*5f mi&fK^ "J KO^fflUov^TSiW-tSo ?5M 

»«EfltUE»*ftrv»&flWR«-W^i"4o 
[0064] HI2 ICtt: L/_ 4 ^ E£$U£#L«tl 

SHiio^'f r^m#enJraS i 8ic4s^^r^ffi#o 

^|6]*X^(fi]t L, 17^7 'J >^*ffi3 0 KSEfc^ft 
*Y^l6]ti-S 0 X*|6]tY*|6]l4S^L-CV^So MR 

«^5tc4^v>r, «-5-«*a*&v»ttffiTNi, 7 u -^2 

2<0^tW*[6]li, /<-f T^.JS#0^(6]t:*SX^l6]lC 

4 cO?aik<0^r6]l4, R3*BS'tt^2 5t=4oTY*Ifi)lC 
H^^n, ykW&Ml 4 a <D^k<0*|fiU4, 3i«S14®2 
4 c (DmWfin*- l4j£^|pJ<DY^iajtc@5£$ftT^ 

[0 0 6 5] MR^T-5T'li. E»«#^feO«-&«* 

19 x 7'J-122 <omt<nlzft t \£ > KB 2 4 o5$Si14 
JB 2 4 a Ofigtft^fti: OW^ffi.WftK^SS^kL- 

tS«tt. 2oo«S«6i:J:o-CMR« ; f5i:'fe>^t 
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[0 0 6 6] *9mommzih&m*.i6.istib*m 

MRf?5<0±it:*-A-7 -y -7*1" £ J: d KEfi? 
*U *StS6«*-/i-7-^ili*i:0. 15pm 

[0 0 6 7] Kf-f **3*iI<0ifSE»ajaMI:Kf* 
»IB«^7 KTIi, 7 •y^iflis.fcU'lf 

*fcBL 1-7 y^*s«0^/jN**S*Sfi.-6 o -5- it?, H&jc 
i »), m*«ffi»#**fciJ(t**EJi 6 ? 
•y y*Lo*»ll*ai L h 7 f ^«U4-it4**»wOV»-c 
H-^/co d<DH©reii. H 7 Ic^L/cJ: 91:2 oco^g 
if 6 3J { *KMR*^5 OJiMtC*-/<-7 y 7*Lfcv>1S 

«ns 6 tcM r 5 <o±m i:*-^-7 7yL 

Lo* ? 0. 05/im, 0. 10/nn, 0. 15pm, 

o. 2 o vm<o4mmnm%.t&tji$hmmmz'o^x, * 

H*H. 2 0 OlS-fogl^u *rtlbcoiht)tm±ff3% 
EB^fi-jfS^UJ L h 7 y ? <(§, (magnet icread width) i & * 
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[0 0 6 8] tlT<0§i^T-li, 0 7 is iC/118 \ZfjiLtz 

<Dm®B6<oraR5 (jbit, ramffi&sd. ) St^mr 

T1T-RL> M R 5 ©JtB (WT, 
tf% ) 4-^-§-MRT2TS1- 0 itz^ ®7 IzmLtz*- 

a»-ffcffi*ievs ^-§-Norm_TAAr-^1-o 
10 IgSbft frffi*tttR*ffi L h 5 y * ffl (JftT, H?A 1-7"; 
^ipitmdo ) W¥^tt**^MRWjnean-C*U h 
v y ? moWMiSg.iW-^rURVjstdX'm.L. h y y 
?1&<D\Xb-o& mM^nZfe) ^^-§-MRW_3stdT** 

y ?*§<Og*tt£^MRW_max(3std)T-Jrf o 

[0069] *is. *a h 5 » *"psi±, mmm^y k 
[oo7o] ttz, mmx-ii* n$± v^y? iioEv>i 

20 £0. 3 6 pmt U £T©«*«tft»*»E*»=-3V>T 
WIlflllillRTl* 0. 3 5 p mi Lfco JBlT 

[0 0 7 1 ] 
[*1] 



L 0 


MBTl 


MRT2 


Norm_TA 


MRW_me 


MRW_std 


MRW_3st 


MRW_ma 








A 


an 




d 


X 


[pm] 


[pm] 


[p m] 






[pm] 




(3std) 








[%] 


[pm] 




[um] 


I via] 


0.00 


0.35 


0.35 


100 


0.367 


0.02 


0.06 


0.397 


0.05 


0.35 


0.45 


148 


0.377 


0.02 


0.06 


0.407 


0.10 


0.35 


0.55 


167 


0.390 


0.02 


0.06 


0.420 


0.15 


0.35 


0.65 


183 


0.405 


0.03 


0.08 


0.443 


0.20 


0.35 


0.75 


197 


0.429 


0.05 


0.15 


0.504 



[0 0 7 2] ZKOmfrb, ^-A- 7 -/7'iLo* ! *l 

rt*#*>>£ 0 *-y<-5 y -/iLoriMfnot 
tit, *-^-7 7yfLo#0. 05^mOiiC 
RKdliJlittS 0%fcLtU *-y<-9 y 7'fL[i* t 
0. 2 O^mOt §»;iiUlytlli^2^i;[6j_liLTv^c 
[0 0 7 3] iCt, El 9 is i If m 1 0 Sr#HS.LT, H 
ffi«6^MR^^-5{c^-y<-7-y7*i-4itlc«t-3T 

■t4oH9li, 2o<0li@6* f Si:MRff5<0±I 



50 



ii6#ii:MRff5©±Ii:t-A-7 7nf;f 

[0 0 7 4] H9£s iC^gl 1 0 IzijiLtzX n tC, MRS 
S<0T\ MRSf5 iZi3^XsUTAti&&mm 1 
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KS-S-Lfc^o MRff 5«H> 5 B 

[0 0 7 5] E)9 IZTFLtzt- -9 2 0<OtS16* f * 
ffiSt«l**1fCMi» -t>^ma* J 2O0^!gffllS5BSr 

sa-*-4fc*, m^^M&T-r^o iftl-ttU 110i: 

^Lfc* d C 2o(OSS16#*i:MRtf 5©±I 
o rolli 6 ri J M R 5 OiSttffcfcJ* 5 A 0± IC 4 T 

z a mi on^Lfc««jgffi:a*«*-cii, «u» 

LiUtSo ft±<o:i*t., H16i''MRl^5 
[0 0 7 6] mJ!e«7)S* , b^^-&i 7 

lb, y T'gLoA^i < H5ci>h5 

y ? *I(C«fgS £ T v» -5. i t itftfrh „ - 0>S#» 

h 7 ? * ♦lO^F^fflMRW.meanJS i 1^1158) h 5 7 ? ipl^ 
If i •J^F-SS^'&lt^b h 9 7 ^*I<7?g;MiMRW_ma 
x(3std)fc«3H«*, 01 1 <0#t£Hi: Ltfto HI 1 
1 Kli, flF-S- 3 1 Tgt*»i: iot, 41 
coffiv^ (0. 3 6^m) CDU^^t^LTV^o 5 

*o 7*«©3&H1 (0. 36/nn) 

& o 

[0 0 7 7] ffiTlBco^iS XZ/mi lfrh. WffilWBSMRTl 
rt*0. 3 5/i m"C— Jg-C*4UfcKI*>fe1% 

eanfcHSb h 7 y ? «Olf<b o §MRWJstd#* * < fto 
-7 ^yftLo^igiJDi-^ t , S@HPBMRTl(i-5cT** 
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[0 0 7 8] HI 1 *»<b&** i "5 ? "7' 

ftLo^O. 1 5 fx m<Ob £\z\i* Ha h 7 v ?m<D¥ 

W_max(3std)(i. i «9 * ft 0 . 

0 # < * «9 , ^ ? K*> #9 2 0 4«S < ft * - t 
10 [0 0 7 9) t-^'-77yiLo^O. 20^/mUft 

y v ^iJilom^:{iMRW_max(3std)(i, ^ t 

fto. o 9 ^m*^ <. n% h ^ 7 ?m<vi&^m± *) i> 

ft 0. 14^ m*^ < ftoTV^o 
[0 0 8 0] ja±OCt*»6. «ffiKBSMRTl«r 0. 3 5 

-^-7 7^1 Lo*0. 15/im^±i:t^^i:W 
* L< ftv^ 0 

20 [ 0 0 8 1 ] «ffiHPBMRTl«: 0. 3 5 /« m «£ 9 fc/h* < 
•ttLtf. ^-^'-77^110^0. 15^mJ^±i:L 

t?**o L^Lft**^. «SKBSMRT]S: 0. 35^m«t 
t/h* <i"^>- bit, lIi6^)Sj|i:, Sffttt:* 

[0082] e£o-c. 6 osaii*ii3 -t k 

[0 0 8 3] ifc, gl 1 J: -9 U.>-/^- 

30 y y y°~M L off 0 . 1 0 /i mO^^UIi. h77^ 

W_max(3std)ti, J: 9 t*>r*^**^gflC 

-e$)^ 0 ^-;^7 7/f Lo^O. 05//m<7) 

g)f7 y ^ipSO«*fflMRW„max(3std)(i:. ^t&S^tt^ 
») t/h* < ft£o ^oT, KO#9S *fRl±** 
&lWOfc^HJi> *-^<-9 ^ -/SLolSO. 10/i 
mfiTi:t^«L<, 0. 0 5 M mtlT 

40 [0 0 8 4 ] 1121^ *-/<-9 ^"/SLot^ft^t 
m^r^TAAtO»JSH«**i-4*ttia-C**o -OH 

[0 0 8 5] HI 3 (2> HI 2i:i3lt*t->'^7 7^ 
SLo* f O-0. 0 6 mO©ffl«ri£*LT^1-^14[a 

»Nonn_TAA*M 0 5 %BL±T*ixtf. ?tSuai*0[a]± 
l±»l1»TS&o a»^ttB*Nonn_TAA3i t l 0 5%£ft** 
-y<-7 ^ yfiLo^ftO. 0 0 3/i mT-fc&o fi^o 
so *-/<-9 y yiLoliO. 0 0 3^ma±tt4 
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«*j:i/TMta*i^y kc^^t, y*a#epin« 

e^URm^ 501Bt:t-A-7 7^Ltv^: tic 

[o o 8 7] a 1 4is.tr/gii 5 \z % ^nmmm^n 

^Lfe«ft«tn:»**«Tli, 7*a#6PftlJi 1 8 

liMRtT- 5 o±iu * =7 yytrv^^ 

SD® 1 8 6 OSWMRtfBWIi:^-^ 

-777^1X1^0 HI 4*5^^121 5 UTFLTtJ: -5 

t> ^MTXBISM=PJjdS 1 8^MRf^5(7)±W:t- 

11 4*51^01 5Ci3V*T, ^£P(iaibO;£ft£SL 

[0 0 8 8] H 1 5 IzmLtzX 1 tC, ^<>f T^a*EPlJD 
S 1 8 t III 6 i M R f ^ 5 OH i: ^ - ^n- 

1 1 4 i:*L/:S^Mgfi:^n 
If. * /n * 4f > J 4 X(D#g£sp£}fpx. * - t **T § 
& Q L^L> -tix-Ct. HI 5 ic^LfcajR«fi£»**6 
ET-ii, /^T^ai^epiDSl 8*«MR*^5tf>±ffiK 

* - ><- 7 ? y t t fltjg oa^jgfit^*^fi k tt*< 

[0 0 8 9] ±K^£i:**Bi-*fca&OiS«*fTo 
/Co *>f:/A> B, Ci3J:tfD04?llf 



20 

ii, — i5<n^>< r^ai^epiras i s^mri^ son 

m 1 80t-A-7 ^ltfv\ LitSfo fcfc, 
tti60*-;<-7-;m mJOl5i?§^:IB)«ICLo 

[0090] ?j7A<Dm^i&mmgtm&, muzm 
via nm^s <o±m iz*-s<~-? *>7L% v*«a£ <om%. 

0 . 00/i mT*ab^o 

[0 0 9 1 ] MyBOS^gfiiMgtli> 

®»^«*a«»a»**t«o--«r*a>c nyBo 
saara^gitit /^r^a#wsD®i 8i*mr 

Sf5OjhIi:t-^-77^LTv^ 0 9 4 7"B *C 
ti. Li£0. 00/imtL. Lo^O. 10/imiL 

[0092] ^coasisiaai***!*, hi su 

20 ^L/:J:^:, /<-f T*B#ePSD« 1 8 t W&M 6 OR 

#**m r 5om:t^-7^L fcai aioajR 

mi:L> Lo^O. 1 0 fi m t LX v*£ e 

[0093] ^ ^ ^Doa*fia:»*Mii, a 1 4 c 

* o ^-fXDTii, LiiO. 08/^mi: 
U LoSrO. 

30 [0 0 9 4] ±IB0 4«*oaAiS8L»*««^o^ 

* (%) tSLtv^ 0 
[0 0 9 5] 
[«2] 
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22 



MRT1 


A 


B 


C 


D 


0.2 


28.9 


8.5 


19.8 


34.5 


0.3 


24.0 


9.5 


16.4 


25.4 


0.4 


18.7 


9.5 


17.4 


24.6 


0.5 


16.0 


11.7 


14.3 


20.1 


0.6 


16.0 


13.4 


14.9 


19.1 


0.7 


14.0 


13.2 


13.2 


16.0 


0.8 


14.4 


12.0 


14.2 


13.4 


0.9 


12.4 


12.4 


12.4 


16.0 


1.0 


13.2 


12.2 


12.2 


15.5 



[0 0 9 6] ±<omtm 1 6frhfr1r>h* «ffiBB 
HSMRTl^O. 6 pi mi ^f&B-Cl*. 4 

« B 9 ^ 4? > J * Z<0§k!tm * 

*fci!nlifcv*o L*L> «ffiKIHBMRTl**0. 6 ^ m£l 
TOKITIi, MHHMRTl^/h* < &*«5ifH»H. 

$S£*KitV***£e*o «SPflffiMRTl**0. 6^m£lT 
0$£BT-(i. *^XD> *>fXAs ^^^C, *4XB 
OJSU. y<;v^/N^-tf >y >f Xo5&£****5 < ^ot^ 

*SJn;3b*S6*"F*>* * 4 XB o«jst«tt;*b*««*-i5*t 
^Xo^&^ti. *>fXA, C, D 
©a*JHI»*»li:*»t * ^ * 4: > y Xco§§ 

xb ^m^iSfit?A*^fi ciit^^'^o;^ 

0«^*tt. SffiHPBMRTl^/h* < 4r*J5^fSTi-&o 
tt^^'^^^^-tf y J -f XO|S^*li. «ffiBHIMRTl** 

[0 0 9 7 ] Doa*ostita*«E«^uv> 

T, «aiBBMRTl* f /h* < *&ISif><fl'^*-tf>>M 
Xo3&£^rt**»ilrt"*<aii. WttlBHMRTl^/hS < & * 
MR*T-5 ^«i:Wt&«E 5 C 0*BO«^ 

[0 0 9 8] ±EOSMM*#*&* **«SO»S8U«* 
«ft«tfc»**«K*fttf* C, DO J: ^4 



* x 4- « \z & * - 1 & o 

[0 0 9 9] *ni(iojgfflic«*a*iatfi;»** 

J: OTMUMl-^ ? KO«0»»"C*&Vf> KB 2 4 
[0 10 0] if, *H»<D®ffli:Olt«<03tae>ti»jt 

30 I7li> JtldW^isJt&MR*^ 1 0 5 OJf OtgJ&£^ 
Ltv^o ^MRli^l 0 5li. TSBv-*' * 
^BMU*5>)lli:MfiifcT»B12h 7'J-|12 
2. 12 3. ti> K» 1 2 4> 1 

2 513^^^7^12 6 ^tltv^o tf> KS 1 
2 4ii. ^HJfficoj&ffi^i3tt& tf > KS 2 4 t&m% 

r St^-o _hffi i:t-A-7'^L TtSiS b & o r is •) . 
40 ^-^-^ 7 y 1 1 t * L < 

[oioi] ±isojt««oa«»a»*«« 

fl/^/N^-tf >y >f Xo«4sp«:W-<fcJtt*Uov^TK«l 
■f&o /<;v*^9-tf>>MX(0$&£*i±. Jttfc0Jtf>»$t 

/ < ;v ? ✓ n v -tf > y >f x £ u fi«-c l^-t a* # a* 

50 £ G 
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[0 10 2) KIT, HI 8&v>|_H2 0£#S?.LT, # 

[0103] hi 8ii, *mm<Dtemz%&m$mtn.%) 
m&w.i5 x ifitmwm%Mmmmm.<r>y y -s 2 

2, 12 2<0fllt^4o MRff5, 10 5O11 
1 8 U^LfcJ: ? 7'J-1 2 2, 1 2 2 KiJV»TV< 

^.jsi^enip^ 1 &frh<Dm.?r\zx^xmt<D-)5fa-hm < &. 
* itr £!S*n1- & £ t *»t # 4 i>^mwb ** 

7'J-|2 2, 1 2 2<Dd*>5S»J©ffii£l4rS14 
Ibffii&Aifc*,, L^ffc**^, tlii^RIT-^i 

■ 14, <*ii*««Aii:«r*. 
10104) 4fc, 0 18i:ii, 7'J-S22, 122 
#Stt4a#fc-€-©*fcj*$56PTaELTv»4 0 B18I: 

&v>-t, ^f-f-4 1 x-m-r$z£\inm'H r^m^t^<o^ 

fpjSraL, ^4 2f^-r^en»4^> KS2 4, 124 

[0 10 5) Ell 9 liit%timz&lf *> y V -m 12 2© 

&7'J-Ji2 2 om-ftOtt^^r^-r^ffiiaT-^So Hi 
9 4340^2 0 Kisn-C, 7'i-Il 2 2, 2 2 l*]<0& 
En**«-ft<0*lRlS:«L-Cv^o HI 9iJitTH20H^ 
Lfe4-5tC, 7V-m 1 2 2, 2 2 l*l©7£14lbSP£A<D 
9*>, *>*mit7>*4 < jfift£^J£Ai©SBfb©;£|6]l4 
I8'-W 7.XSB#4 1 O^lfinc— gcLT^& 0 LtJ»U -t 

T-XifilfU 1 ©75(6] i: kT> KJf 1 2 4 , 2 4 5&><b 
<06S^4 2 0^[6]<i:CD>t'KO^Ifi]lC4o-CV^ 0 ;ji 
14, ■t>X'K. : <M.1> t ffiiUZ< v»fl|«A2-CI4, «*Ai£Jt 
"if, -fc>*moiEK4oTf&£1-**8!M 3**/Js$ < ^ 
■K ffittttK, tf>KJil 2 4, 2 4 *fc©«JM 2© 

%m*&< i §:i J rz>tztbx-jbZ> 0 zcox^izLx. y>)~ 
1 1 2 2, 2 2 fi©fttt<fbSIrtcAT-l4, SBtt^jS)*** 

[0 10 6] HI 9 43 41>*H2 OlZ^Ltzi o K, #1? 
MOJBSUU»t*fflttA2«5«fl:052riRH4, JtttWHU 
«t*^A2<Ofl5'fk<0^rfn)lZJt'<-C, T.X?B#M 

■5>o -tkt>t, % a|c||Jt03e®HUIt*tr> KS2 4f 
(4. 2ooaitt|2 4a, 2 4 c #Ra«tt*S# L T 
tf > KB 2 4 1:1 oT%±$it*^l4, 2 
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o©a«tt«2 4a. 2 4 c J: KHJ CTv* 

*o &oT, *|lifeO^U4Jtt-&^> KJf 2 4 U4o 
T»^Sii*»*l4, Jt««H*»t*ailtO^> KJB 1 
2 4 U4oTH^$iX-S,»^tCJt-<T, 7-;-®22, 

1 2 4 K-S-AiSJl^/hS < fc&o 

[oio7] &±.nzkfrh % *mm<Dfmizmz,m.%. 

T, 7'J-1 1 2 2, 2 2rt©fSttik«14AICiJtt4» 

[0 10 8] t w *>X, 5fc©m@1 6 5 ? 7 

lii6O*-A*-77 7*ili*i:0. 1 5 ^ m*It 
2>*), lof Lv>fcOi Lfzo LfrLKtfb, z\(DXn 
\z^y KSrKW-L-Ct, *BHC««* 6 &IS 
•CI4, 2ocom@^ 6 cD^S^-fn^^-g-^^^o *© 
12 Lf:l7C, 2o^Si6(0*-^ 

20 -777I#M,tLi-pfc^ H5Si£i*-g-lci4, H 

2 2 tc^Lfc* -5 K, -jniiiero^A^MRf^s 

[0 10 9] f:t> H2 1 ^12 2 izmLfz* •? K 2 

ffoto i^H^T-14. 2c(OtS16d t MRf ; f5(0 
— Affile 5 v y-f *SIl£cD-g-ft©ft£/S s 0. 

3 // m*?Si© — fcomztci, 4 7 U, 18. H2 1 434 
t>*H2 2 JCjj*Lfc*«ftiSlfc»*§6«*ffcKU ift?. 

it©fcB7J, H% h 5 ? ?g£b h 9 v ?ifs© 

i4<bo§ (^i*ffi^<7)31S) iif-'N-^^^N^-tfvy 
XOM^CHLT, 12 1 434^2 2 iZ^Ltzm^. 

S t (i(3ris)^(7?!|#i4*q# bti& z t. Wftfrv tzo 

[OllOiaoT, 2O0HS® 
6<7)7 < t fc-^^ MRf?5 <D— JjtDmiZ 

t-A-7?7*L, 2 0(D^il6 0*-^-7 7 7I 
O-&lt7J J 0. 3 // m*vlS|r-*ixl4J; v> c tf-, ^7 KO 
*o »9 *IrJ±3"£ 4 S65 tc 14, *-s*-y?7 

4O^-|tl4 0. 2 0^mJlTttSWiL<, 0. 
1 OyumJ-aTi-r*©*)*, J:»»flF*Lv». S^, 
-5 vTsO^-ft-liO. 0 0 6//mtl±tti©)J s »i 

[0 111] JtliBlWLJtldJc, 

/<-f T^.a#en*D® 1 8«rlS:lt4t*U, 2o©ltf 
50 /■<— 7 y -f-fTs X 7 iZEiW. LTi'So C:nic4 0, 
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[0 112] itz. #Hifc?>BSK4 4U4\ 2o«A-f 
T^8S#epSnSl 8^MR^5<75±®(r^--/N*-7 
XLfcv>4 -7 CKfiL/^OT% /*;l^;N?-b*>y 4X£ 

g (HftA, K) OtB^J^ScttS: i 9[6j±$-£*£ t* 1 w 
T-# So 

[0 113] #^i£<^ST-l4. 2O01S16 

7 y -fm<0-kl\i 0 . 3^m*liL/:<0 

[0 114] *St«tO»!8U*v»r, m«HPBMR 

Tl^O. 6 // mlilTO^-g-Hli, Aj^;M).f>;>f X 

* |6]± $ * & t »= ft * o 

[0 115] ^HifeOlf^T-li, MR8}?-5£. 20 

kf> KS 2 4 **, ^Stt^-^— 9-JI 24bt, ;o*l 

■t)*]3.^l,zM1jft\zm%.2ti?z 2 o<05£«B141I 2 4a, 2 
4 c t fc^tffllittO;*. e'VA^riGMRSfi: 

[0 116] [»2 0SE*0»a8]*i:, 12 3*#IL 

xmm-tho 112 3ii. ^niso^icisitiMR^ 30 

M R fg^ 5 5 TN4. 7'J-12 2 TMlB 2 1 flBtf* <b 
JKCflM 3 1 tO&M'ttJf 2 2a. «f MS 22bJ3 

i0 f S2Oft|gttS2 2-cS:^^r^4. t>rii2 2b 

[0117] 4»MJ| 2 2 b 14. tajx.14*. « 1 Oftfittl 
2 2 a 45 4 C«|S 2 Oifcffi£14Jf 2 2 c 4 ■) t**JSfii*«* 

2 2bl4. -tV^mSS^MR^S 5 ^ztix^^U. ^ 

Hi"*i tlZ4oT. MRS^5 5©J6ttSe^«:** 
<i"*o -0^<75>fP^Ji 2 2 b<OJS?l40. 5-1 n 
raWJLV'. +WJ12 2bl4, «xlf. Bit 

fc. *P«gH 2 2 b 14. ffl 1 O&SSttJI 2 2a Offij&xSt 
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*4ll4. *l©ifc«tt«2 2 aO-«*r»{fc, a<t*/- 
\±mt&iTf&.il-thZ£\Z* I), A»ft^raS 2 2b 
£^tc?#*C t* f T*# ^>*^T-** 0 tfc. 4 5 P^^2 
2bli, Mn, C r . Ni. C u. Rh. 1 r 45 4 U*P 

[01 18] J fc. tHJS 2 2 b 14. gl ] C9§fc&t£Jf 2 

2 a t « 2 <Dmm.m 2 2 c s-«gt-r*7c^* s sf:tics4i. 

tz&W,mx-h-oXii 4t> 0 r<Dl^^-(Cl4. + Pe|«2 2 b 
t LTI4. 0!lx.l4\ BU?* { 0. 1-0. 5nra»Tal 
*fflv^i tifTlJ, ft43. *P«3S2 2bl4. Al. 
Si. Ti. V. Cr.Mn. Ga. Ge, Y, Zr. 
Nb. Mo, Ru. Rh. Pd. In. Sn. Hf. T 
a.W. Re.Os, I r 43 4L>*P t *»<bft*PWT *> 
*>il?*< it laSr-^tri-jtcLTfci^o MRff5 
5 *mWi-tz.&m wfMt i:r--'J >^-*=ff 9 - ii: 

4 *9 . *P B ^@ 2 2 b 1CI4, ^1 OgkiSttS 22ai§2 

(om&tem 2 2 c **jSi-*7E*d t td:ttSi'u ^ 1 <o«fc 

2 2 a t §| 2 (0^14^ 2 2c 1CI4, >^HS 2 2 

b **JR5c*a f a:»i-*o -^^-g-w+P^^ 2 
2bl4, 7'J-12 20y-hfi^^:l<ti-ti: 

[0 119] £43. *$Ufi*>J&SKiJV»-C, 4"P^J12 2 

b i4. mi <o&mnm 22a otn^ss 2 o&jsteJg 2 

2 c O + HKffcltT Uv>„ 

[0 12 0] *HiiO?BSlC 4 4114*. MRf?5 5 «0?& 
»t*-€-«OffiOfl|ja, ^ffl434y*ami4, noiiwi 
[0121] [^3 O^ifeO^j^cK. 124 Sr#BB, L 

xm.miri> 0 H2 4I4. *$km<r>wm^)$w2>MRm : ¥- 
<r>m vffl& i st»aar*4 . ^mmmm u 4j it * 

MRSf-6 5 TI4, \£> Vm 2 4 2 4 d 

tfV'Ji 112 4 IC^L/c15!)r-l4. SJt§2 4 d 14. 
14^2 4 a t^SStt^'e— »«2 4 b tOM»=E«*ii 

[01 22] SWi 2 4 d (4. SlStii 24a. 24c 
4 *) i>W%mtn.-t) s ±& <. J.o«ttSr*L"Cv>*. 
H2 4dl4. t>^StTii4 ! MRS?6 5 SriS4L-&l^lC. 

ftlJKi-*^ b C4oT, MRt?6 5«M?^jc 

[01 23] RUt® 2 4 d OffS 14 0 . 5 - 1 n m^ff 
J L^o ttz. SM12 4 d!4. Mz.l£. HMfctt, a<fc 

sett«-/hs < -r*^ t* j T-§**»c>t?**o f/^. aw 

®24 d (4. 5*S*1±® 2 4a 0»dt5E3R«>d *»«)^* < 
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124 a<0-gB£gHt, M<b*/-liK^iJiy f g'ft-t-?> 
i£lC2 0, &#fc5Ur*^2 4 d^S^t-W-S-t^T- 
&ZfrhX'$>Z> 0 itz, Hlflf 2 4d<4, f^JjD^tL 
T, Mn, Cr, Ni, Cu> Rh, I r 23 2 CTP t 
£.£4^(0? *><£>4>& < t & 1 ffiSr#A,-e^£.l 

t>T-*4 0 petite, R*tJI2 4 d!4, N i , C o£2 
l/F e^<bfc&PO-9 *><D^£ < £ *> C o £, 0*J:V 
Ni^iSS©^ *>04?£ < t <> 1 «i, Mn, Cr, 
Ni, C u , R h, I t&ZVP t 7»^^^P<7>^ *>W 
4--fc< £& limtwSlWffi Lv>„ 
[0124] 4U, RftJl 2 4 d 14, 5£at£Jf 2 4 a <0 

*r$*>%iGi&m 2 4c w^rauuitT 2 v>„ 

10 12 5] *HJfeO^S^<tixl?, MRff 5 5<9i£ 

[0 12 6] ±ie#*JfiO®g6UPI^ 
Jf<0«j£l2, fy^^K^L^fajtCrtLT, #Jfc0J0i 
[0 12 7] 3/.:, ^JfeO^SgT'li, g#«lcfS^'? 

m<Dm$zw.mm$£W:*Bmi.. *<n>jt\z^ 

Offgima^&^*»Jf L*#it<D&ffiia^-;> K 

[0 12 8] ttz. m*-JH*)Mmt LTfflV II 
12, SUga^? K*r, ^*5t»)fflO«S$CiKSt^^S 

[0129] *i&B^o?e^;3gtn:si)^eii, mm 

[0 13 0] 

[%?g(Da^] &±m.WLtz£ n l-»*«l 4v>L4© 

v»r*i*»i~iE«o««aa:3a**«, ir$jr 5 l 8 
j19^v>li 2w-ftii>Hzt?.m.<owmm%.-^v k, t 

-c, a«ttttajit&csfci2*iEa&^7 Koaae, m 

* 23 2 m»Sc3£tt* |p)± * * £ t t5*T- § h t 

^Btt«o-*offiic««-r* 2 a t-E***L3t*att 

St, *attWO«l*OlBUB»i-*2^»=E***i» 

a^bo*iS]**@^$n^e> K*i, tf> Ksicjstts 

?MK1£« li Ettffl O E (= B« 1" * 2 ■? E« S it , t* 
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> K*i;is»t*a<kO*|fll«:HJe-r4RSiattJli:«:* 
L, £>KJII4, ^ate*^— ZWgm&X'* 

— vmi&ttx ^icES^it, aftw*isj*»av>jcifi* 

fi) 1=1156$ 2 0(7)^5S14il t £-&tr2 ? IC L*:0 

0. 3 ^mjfejSt L/c<0T-, HS&a*mL h7 v^ti* 
[0 13 1] 4fc, H*31 3 5Emoa&»#t$b*3iEE, 

w*« 7 E««>a«*sa:a*sstt«)«js*tt, r*& 1 

1 E1R©i*llt«$t^ ? K, tL< I4I»*JI 1 5 G«08 
7 KEttLfcOT*, a^ffittxtl^iSS fc!2»ffiia$t^ 

[0132] ttz. m^Anmn^^Mtm^m., 
20 it*3 8 Ettoaft&iK&*ittto9ii&£8;, m*Jii 

2 ie«cojiiga^i^ ^ k, <> l < i40*ig 1 6 mm<om 

Sr 0 . 6 ^ mJ-^Tt L/cOT% a^ffilS^SIg t tz 12 

[mi] *ni^)ii <o^jfe<o®st3^sa$cjgtfLS!i* 

K OSiS^-a IZ H ft 4 -li tR»t*fc*OWBB-C 
[14] H3(ca<Ig*KWi-&/:i&OWfffiH-C* 

[us] @4 u^<xe*siWi-s^*i>«owf®iaT* 
[m6] *fkw<r>&i ff>m&<r>Mmiz%&mmm%^v 

40 KOISfMlir-$)4o 

[117] 2-p<otgl#*i;MRif-<o±Ii:*-^- 

& o 

[is] 2 o otii i: m R f ^ o±ffi t: t - 

So 

[El 9] 2ootSi^t:MRt : FO±Ii:*-A- 
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[111] * -/<- y y -fS. t %ty Y777 ipio^tfjfil 
a x xf%% y 7 7 ?m<r>fk±fe t oBl«**i-4f teB-c 

[HI 3] Ell 2t-i3tt>i.*-^*-v^7'»* t 0~0. 
[|1 5] -'■vMT^^eniDS ttli^WMRl 

[mi 7] YcMM\^ii^Z>MR%^-<r>m<om^.i7FirPt 
[[U 1 8 ] ^f^WlS 1 onjfco^tc^&a^iKin;® 
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[mi 9] it&miz&v z>y v -mnmitoifimzTF-t 

f lit i4o 

[112 0] #£9305*1 ©Hlft©®aRl=J3*t*"7'J-« 
[112 1] 2^><0l;ffi)f W*-''*-'? y'/ii#S&-&a 

[H2 2] -^nnMrnnfrtfuRfk^cyiMiz*-'* 
-7 7 y-r&a^«^*sissr^i-si^iit?*>*o 
10 [g|2 3] #f§93<9&2 oii;fe<ofi£SKi3tf *MR3H : - 
oJioffiJ&£^^mll2-c-£>.^>o 

[122 4] *%W<0^3 OHMO^l-JSttiMR^ 

2 3-T»->-^K*. 4-T« 

y-*K¥t7m 6 7- 

-±fflS->-JuK^Y ■y/K, 8-±»->-A-K», 9- 
IB«^+f 1 l-Ma-f^HH*: 1 3 

— ;K£>5fS2Jf SC53n 1 5—±SISaS1> 16 — 

20 «sig, 1 8 —ju r^ais^Piras. 21-Tiw, 2 

2-7'J-Jg, 2 2 4-tf>K«, 2 

4a-9Stti. 2 4b-«ttX'<-tS> 2 4 c- 
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